ABSTRACT. The tide in eastern and western James Bay is reconstituted for the summers of 1947 and 1950, using recent cotidal charts, and the predictions are compared with some observations carried out during those years. The predictions and the observations are found to agree in general, thus confirming the validity of the cotidal charts.
Two papers by Manning (1950 Manning ( , 1951 , contain some recordings of tides in James Bay which are now reviewed on account of the renewed interest in that area. The 1950 recordings are in the form of times and heights of high and low water, while those of 1947 consist of time lags between local high water and high water at Churchill, Manitoba. Cotidal charts for the major constituents were drawn recently for James Bay using a tenuous set of observations, a one-dimensional model and much speculation (Godin 1972) . Fig. 1 shows the cotidal chart elaborated for the tidal constituent Mz. Similar charts have been drawn for Sa, N2, KI and O,. Since the location of the points of observation is clearly indicated by Manning, it has been found possible to deduce the local values of the major tidal constituents at these points from the new charts (see Table 1 ) and hence obtain in retrospect the times and heights of high and low water. The calculation, not difficult with the aid of modern computers, has enabled "predictions" to be made for the year 1950 which may be compared with the material collected by Manning for the east coast of James Bay. If the times and ranges of the observed and predicted tides agree (and we shall soon see that there does exist a considerable measure of agreement), the validity of the cotidal charts will be confirmed -at least for the east coast. We cannot follow the same procedure for the 1947 observations since these concern time lags only, and so we have to resort to a comparison of the observed time lags with those for M2 implied by its cotidal chart. We then find that the records of the 1947 observations conflict with the presumed lags in the case of northwestern James Bay, that the two sets agree in the case of southwestern James Bay, and that the observed lags on the western side of Akimiski Island imply a situation which is quite reconcilable with conditions in that area, but which seems too speculative for inclusion in the cotidal charts.
Let us concentrate first on the observations made in the summer of 1950 in eastern James Bay. In Table 2 are listed the predicted and observed times and heights of high and low water, as well as the range, for the given date and locality, omitting the evening tides. The times are directly comparable, but otherwise only the ranges, since there was presumably no vertical control. The stations utilized were Roggan River, Paul Bay, Stromness Harbour, Walrus Peninsula, Paint Hills, Spit Island and Loon Point. Readings were also taken at Moar Bay, but these could only be presented in the form of a graph, for reasons which will be explained later.
The stations are listed in geographical sequence from north to south; the observations were of variable duration, being most prolonged at Paul Bay and of minimal duration at Spit Island and Loon Point. But even the readings taken at the latter two locations are of value since they bear out the general consistency of the observations and the predictions. We note that there is an increase in the semidiurnal ranges between Cape Jones and Fort George which is consistent with the one-dimensional model and the recordings. We see that, except in the case of Paint Hills, the predicted and observed times approximate closely. The ranges vary more, but we must remember that they are small everywhere and easily altered. Predicted and observed ranges approximate closely on the average.
The only problem station in Table 2 is Paint Hills where there exist systematic discrepancies in the times. The first and subsequent morning recordings could be disregarded, since the extrema occurred at times which were either too late or too early for campers to observe, but even the midday recordings disagree. The values deduced for the tidal constituents at Paint Hills are taken from the cotidal charts using methods identical to those for the other stations. Since even the minimal number of recordings for Spit Island and Loon Point are consistent with those for the other places, there is no reason why the same approach should not work for Paint Hills, and so no explanation can be offered for this discrepancy. The two-hour delay at Paint Hills may be due to the very sheltered position of the observation spot, but Manning notes simply that it was "south" of Paint Hills Islands. Figures 2(a) and 2(b) show the reconstituted tides at Paint Hills and Moar Bay respectively during the period of the 1950 observations. The same procedure was followed for the other stations supplied by Manning.
FIG. 2(a). Reconstruction of the tide at Paint Hills.
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FIG. 2(b). Reconstruction of
the tide at Moar Bay.
The 1950 data for Moar Bay are presented in graphical form because no definite high or low water could be detected at that locality. Quite accidentally, Manning had chosen in Moar Bay the point where the tides are at their smallest in James Bay. They have an amplitude of about one foot (30 cm), with occasional strong diurnal inequalities which reduce the intermediate amplitudes to about 0.5 foot (10 to 15 cm.) (see Figure 2(b) ). It is understandably a very difficult task to try to maintain a record of such slight fluctuations in level by means of a graduated staff. It is equally difficult to compare the observations with the predicted change in level during the interval 28 June -15 July, 1950. It was finally decided to superimpose the recorded figures on the predicted time and height of high and low water joined by straight lines (Figure 3) . The task of comparison is hampered by the absence of a reference level and the fact that the graduated staff was moved twice. An arbitrary datum has been chosen which locates the observations within the range of the predictions. During the last two days the staff was moved two miles away, and in that portion of the curve two possible representations of the observations are shown. heights of high and low water joined by straight lines.
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We see that the record compiled by Manning does not totally contradict the predictions. Some extrema are missing, and it may be presumed that the staff was not watched continuously and that some of the fluctuations escaped the observer -for instance on 29 June and 13 July. At other times the record follows the predicted fluctuations in the main, except in the case of the interval of 8-1 1 July when the levels were definitely lower. We suspect that even a mechanical maregraph would have produced similar results in an area such as Moar Bay where the tide is so small and fickle.
We may conclude from the 1950 data collected by Manning that the cotidal charts represent the tide quite adequately on the eastern shore of James Bay.
On the western shore of James Bay tidal observations were carried out at Fort Albany and Ship Sands. Unfortunately however the sites chosen were cut off from the body of James Bay by sand bars, and so the recordings made at them were not representative of the tides of James Bay proper. The observations by Manning at other sites are of potential interest since they could add some information on tidal movements along the western shore. Little Cape lies 70 miles to the east of Winisk and therefore cannot have a lag of 6.25 hours; it should be something like 8 hours. Another dubious value is the one quoted for Lake River, namely 10.5 hours. Bear Island, which is located scarcely 45 miles east of it and which is surrounded by deep water, has a reliably recorded lag of 11.7 hours; it is therefore hard to believe that the tide should reach a neighbouring coastal point surrounded by shallows an hour earlier. By implication the lag at Cape Henrietta Maria should be larger than the value quoted by Manning. For the present it therefore seems reasonable to retain the cotidal chart for M2 in the northwestern portion of James Bay as it stands. There is no problem in southwestern James Bay where the observed and suggested lags agree and where everything looks correct intuitively.
No mention has yet been made of the lags observed by Manning south and west of Akimiski Island. He finds 21 hours at the mouth of the Attawapiskat River and 18.75 hours on the south coast of Akimiski. These lags are much possible that in that area of shallows and constrictions the tide can be considerably retarded and conform to Lower's description (1915) .
Mr. F.G. Barber suggested this investigation and Mr. J.F. Taylor wrote the necessary computer programs. larger than those indicated by the M2 chart, but they are plausible. It is quite
